Wolbachia pipientis is a maternally inherited, intracellular bacterium estimated to infect more than 20% of all insect species as well as a range of other invertebrates, including mites, spiders, crustaceans and nematodes. W. pipientis has profound effects on its hosts, ranging from conventional mutualism where it increases host fitness, to reproductive parasitism. In the latter case, it induces for instance cytoplasmic incompatibility, parthenogenesis, feminization and male-killing [1]. All of the described Wolbachia induced phenotypes benefit the bacterium by enhancing its vertical transmission into host populations. The genome sequence of the Wolbachia endosymbiont that infects the nematode Brugia malayi has recently been determined together with three partial Wolbachia genomes from different Drosophila species. These data along with the previously published Wolbachia genome from Drosophila melanogaster provide new insights into how this endosymbiont has managed to become so successful.
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Composition [3] . Interestingly, analysis of the wBm and B. malayi genomes has revealed that both contain incomplete pathways for the synthesis of various coenzymes and cofactors. When both genomes are combined, however, these pathways appear complete [3] . Rather than providing amino acids, wBm appears to be supplying two essential cofactors, riboflavin and heme, to the nematode host [3] . Thus, when Wolbachia are purged from their filarial nematode hosts, the nematodes may be effectively starved of heme and riboflavin, which disrupts proper molting and fecundity. Given these findings, it seems likely that the disruption of this symbiosis will continue to be a focus of research aimed at developing novel filariasis control strategies [12] .
While a clear link between Wolbachia derived cofactors and the nematode host can be established, it is less clear which benefit Wolbachia might provide to its insect host? It is known that some Wolbachia that have been largely considered reproductive parasites are also at times capable of positively influencing host fitness [13, 14] . It is known that insects suffer from retarded larval development and increased mortality in vitamin deficient environments [15] and that some obligate insect symbionts provision their hosts with vitamins [10] . If Wolbachia are capable of providing additional sources of riboflavin to their developing insect hosts, this could provide a selective advantage in nutritionally deficient or fluctuating environments. It will be of interest to determine whether Wolbachia can deliver these additional cofactors to insect hosts and whether they may form the basis of the positive effects on fitness in insects.
At present, there is great interest in unraveling the molecular basis of the various Wolbachia mediated reproductive parasitism traits that occur in insects. The initial wMel genome sequence identified an exceptionally large number of genes coding for proteins with ankyrin repeat domains. These proteins have many of the characteristics of proteins that might be playing a significant role in the maintenance of symbiosis as well as in the reproductive phenotypes [2, 16] . Consistent with this hypothesis is the observation of a very reduced set of ankyrin domain proteins in the wBm genome. Since nematode Wolbachia are not known to reproductively manipulate their hosts, it would be expected that their genomes lack the genes for this capability. The significance of this relates to the importance of A. fumigatus as a pathogen and difficulties in its genetic analysis. It is appropriate for this fungus to be named after its ability to produce a smoke trail, or fumus, of conidial spores, as these are the agents of infection and route of infection into the lung. The fungus is a common mould of compost and plant surfaces and it is estimated that a cubic metre of air contains 1-10 conidia, which most people will inhale with no ill effect [2] . But in the immunocompromised patient, who lacks the normally efficient surveillance of pulmonary macrophages and circulating monocytes and neutrophils, the spores germinate. The ensuing invasive filamentous growth in the lung and other body sites results in a disease which 80-90% of patients will not survive, even with best available antifungal treatments [3, 4] .
Hidden Genomes
The severity of systemic aspergillosis has fuelled efforts to understand the nature of the virulence traits of this pathogen data will further accelerate our understanding of the biology of Wolbachia.
